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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetoresistance effect magnetic sensor of high MR 
ratio. 

SOLUTION: An MOSFET 2 comprises a source region 
12, a drain region 13, and a base electrode 20, which 
acts as a gate electrode and is formed through a gate 
insulating film 16, on a semiconductor substrate 1 1. A 
TMR element 1 is formed to adjoin a gate lead-out 
electrode 1 8, while separated from it, on the base 
electrode 20, with a^bias electrode 1 7 being formed on 
its upper surface to feed a constant current. With this 
configuration, the TMR element 1 is applied with a 
constant current to change a gate device of the 
MOSFET 2, and an output, in which an MR ratio of the 
TMR element 1 is amplified, is obtained as the 
source/drain current of the MOSFET 2. 
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/ X i) 71 3 5 3 6 /S^a^H 3 7 

X. Pt-Mn/Co 7B Fe 3 o/A!O x /Ni 40 (C 
o J9 Fe l5 ) b0 /A 1 OyCo, 9 F e J0 /P t-Mn 

T«MM5 7±Ccf¥«Lfc. ±E«fifiCC*$C^r. h>* 
J^»J713 3, 3 5 (J, #JgA 1 ^fSM^y'^X-^m 10 

[ 0 0 5 1 ] ±Sa©t*NKcKIO. *- K4<DMS^T|S] 

*b*tti o* %*-y-*>©:**ttaffc**u 

[005 2] ±K©» 1 *$J:»»2©3S«»SB«:*$»S 

^ o -cs««14^ * l r <, » * i > *>»> s K%fiBt£tS£e 
Hsewo-SRDsaa* - > h **be iriji^ 

[0 0 5 4 ] */c, SSmiB^B ( 7 y -Ji) & (%9S1£ 
<t3Wff$0C\, CCD^*®a^ y-JB«cffli»4i. Hz 

StffllHfiSri. 

[005 5] *fc fc * 1 teJ:yf»2©l8»»«©»#. 40 

[0056 ] *#6«©*aiM©7c*<C>«a6C««F«:»lJ 
H«tt<. Fe, Co. Ni*fctt*h6^ *b"> 
&i$0^lr^^^^h. CrO,., RXMn0 3 _ v 

(R:#±ffl. X:Ca, Ba. S r ) &i'08<tttO 
ffeNiMnSb, P t Mn S b tcEG>* 4 
Zn-Mn-O, Ti-Mn-O. CdMnP lt Zn 

[0 0 5 7 ] **W©*B814JBOWf fr*HWaatttc & 6 50 
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10 

ftC»gft©jSS^K"C*0, 0. 4nm£Ltt?**C 

0, «ft«»#**< ttoTL*5fc». 3. OnmH 

gr . Cu. Au. Al. Me. Si. Bi, Ta. B . 
C. O. N t Pd. Pt. Zr. I r . W. Mo. Nb 

[0 0 5 8 ] %m&&mi*. Fe-Mn. Pt-Mn, 
Pt-Cr-Mn, Ni-Mn. Ir-Mn. N i Oft 

■C(i. Cu, Au. Ru, I r, Rh v Ag^i'^ffl^ 

[0 0 5 9 ] ^mtt^/ciilfe^JlcbUr^. A 1,0,. 
Si0 2 . MgO. A 1 N. A 1 ON, GaO. Bi,0 
3 , S rT i 0 2 , A 1 La0 3 &£0tt*ttmfrMfc 

[0 06 0 ] SWSftBcOffSttTMRSR'T-OSS^fflaiCC 
{mis, 3nmKTt*4Ci3WJH/K SS±tC 
tt, TifiH, ffi8W<tUr. Ta. Ti. W, Pt, P 
d, Au. Ti/Pt. Ta/PU Ti/Pd, Ta 

/Pd^im^ci^ ic» 0 

[0 0 6 1 ] cOcfe^ttSBE^Ka**^*. *«*x 
[0 06 2] (»3©S6*»«) »3©HtS0«r», 
[0 06 3 1 B13H **?8<Dfi8«-fe>tf- 1 0£*£ 

ss^-rs^tr^ap^sw-r^o t**.*x-£7-a 
i o i cd— SKu*if;*^>>'3 > i o 2*5i^snti» 

1fX^>^3> 1 0 2<Qj^ecttfi«0««]&». 
fe^O'S^KOffl© 1 ;- Fttl 0 4ft*HBB34i. C<Dy 
- F« 1 0 4 CD— «g«^ y ^7^103 tCffl^iAS 
ti/cfiBE9H2>1f- 1 0<D#«ffi«:8B8t3*i fc y- FIB 1 
0 4(D<fi«»«ffi/<^ F 1 0 5tc®3KStirti4 o % 

[0 0 64 ] HI 4B/B1 3^tiM^7 FT-b> 

»«i**7ft-r»«H"C*s. lif' /x^ i i n«tr 



u 

[0 06 5]7^f^i-^7-A10 1(-JBSI4l 1 
3i£@;E£*l. ^^^>>3> 1 0 2&cfct>'<eO5«gCD 
YXv4¥l 0 3H($ltt^. e^^r^ 1 
1 1 i>m^$Z>t. KX7^^1 0 3©j|ft)*]S 

&?&*vr^;^i i i <omm^hm^m^Jc^c\m^ 

[006617*^* x-*7-A10 1 <E>S*g&Ui »J 
^7^^<D-Stl)^^^^'/^-^l 1 4#g: 

[0067] 7^faX-^7-A10Ht S^tt 1 

>ytcj:oi:^$n. tf^^Ji^-* i 1 4&ct 
^e^W^fi^f#6n^(Dr\ ^L/cibf^i 1 o o 

Gb i t/in J ^±C0^Mit^tgCC^^ o 
[0 06 9 ] 

[0 0 7 0] £/c, MOSFET*fflUS«^ h 

[0 1 ] &mW<Dm l cojOBB««:«*»»-b>i^-© 
[D93 ] JW 1 ©30i»llfcff*^*>*^©ie5Wa 
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[14] **|B©H«^>*-CCfl6ffi-r&ftOTMRSR 
CHS] *jew©»«-fe>-9-^tcttfflr4M6cf60TM 40 
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* [0 6] 9 1 ^Hftt 

[07] 2 ©Jlf*»»CC(f6*8fl»l--fe 

^ffl[ii&g0 e 

[@8] »2©l6te»*(C»«»»^>1^-©«a»j3Ec 
$4«0„ 

[09] »2©^»««C«*^^>^-©«5SMtt 
Kii. 

[Hio] »2<c««iBg«^*«cc»*aa-fe>*- 
io (D»n&ffliB. 

[011] m2<Dmm&m<Dmmic&zm^>y-- 

[0i2] m 2 (Drnm^om-m ^>^--comt) m^n 

[013] *mi<Dm3ommj&mc%z>m$ar< v k© 

[014] »3««Mi»JBCM5a^^ F*«ttl/fcB8« 

20 l-TMR*^ 
2— MO S F E T 

1 0, 5 0. 6 0-I^>t- 

y— * • FW 



l l , 
l 2, 
1 4, 
1 6- 
1 7, 

1 8- 

2 0, 
2 1 , 
2 2, 

2 3,33 



5 1 
1 3 
1 5- 

5 6, 6 6-AV7XI1 

5 7,6 7-Tttl® 
3 1 , 3 

24, 32, 32-1, 32-2, 



3 4, 3 6- 



2 5- 

3 8- 
5 2, 
5 3, 
54, 
5 5, 



3 5 

6 2-7/- K 
6 3-*V- K 
6 4-*V- F 
65-7/- F 
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7D> b"<-is(D£t$ 

F £ - A (#^ ) 2G017 AA10 AD 5 5 

5D034 BA03 BA05 BA08 BA12 BA15 

BA1G BB14 CA04 CAOS 
5E049 BA12 BA16 CB02 DB10 DB12 
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